Abstract: A 3 000 m 2 area of seasonally inundated forest on the island of Ilha do Mel (25º30" S 48º23" W) in Paraná, Brazil, was sampled by collecting plants from all strata, using climbing equipment when necessary. The area harbors 103 species of epiphytes, in 49 genera and 20 families, of which 28 species are pteridophytes and 75 magnoliophytes (64 Liliopsida, 11 Magnoliopsida). The most common families are Orchidaceae, Bromeliaceae, Polypodiaceae and Araceae, and frequent genera are Vriesea, Epidendrum, Maxillaria, Pleurothallis and Prosthechea. Eight families were represented by one species each. Most species were classified as obligatory holoepiphytes (62 %), followed by the relatively more rare preferential holoepiphytes (13 %), facultative epiphytes (11 %), hemiepiphytes (9 %) and accidental epiphytes (6 %). Rev. Biol. Trop. 54 (3): 935-942. Epub 2006 Sept. 29.
Epiphytes comprise a significant proportion of the plant diversity of tropical forests and may represent as much as 50 % of the plant species in these forests (Gentry and Dodson 1987b) . Humid tropical forests are exceptionally notable due to the richness and abundance of epiphytes (Madison 1977) . Diversity and richness of epiphytic orchids, for example, is great in the tropics and declines rapidly as the latitude approaches 30 o , which is the limit of the influence of tropical air masses (Waechter 1998b) . However, many endemic temperate epiphytes occur in the Southern Hemisphere, in strong contrast to the Northern Hemisphere, where mostly outlying species representing large tropical genera occurs (Benzing 1990) .
While several studies have examined epiphyte floristic in Brazil (Gottsberger and Morawetz 1993 in the Amazon; Aguiar et al. 1981 , Cervi and Dombrowski 1985 , Cervi et al. 1988 , Waechter 1992 , 1998a , Dittrich et al. 1999 , Kersten and Silva 2002 in subtropical forests; Pinto et al. 1995, Dislich and Mantovani 1998 in seasonal forests; Waechter 1986 , 1992 , Fontoura et al. 1997 , Labiak and Prado 1998 , Piliackas et al. 2000 , Kersten and Silva 2001 in tropical formations), this study addresses the epiphytic community of a seasonally inundated coastal plain forest on the island of Ilha do Mel in the state of Paraná, in southern Brazil. This forest, has close affinities with the threatened and poorly studied Atlantic Coastal Forest of southeastern Brazil, and is an area of endemism for many plant and animal species (Pimm 2001) . Identification of epiphytic species in this forest provides the first step in understanding their distribution and abundance as well as paving the way for further studies of the ecology and evolution of this community.
MATERIALS AND METHODS
The study area comprises 3 000 m 2 of the coastal plain of the island Ilha do Mel, in the state of Paraná, Brazil. Flooded during the rainy seasons, this relatively closed forest contains three main strata: the lower stratum contains herbaceous plants, leaf litter and shoots, the middle stratum bushes and samplings, and the upper stratum, which may reach over 20 m, with few dominant species (Silva 1998) .
Plants were collected from all strata, using climbing equipment when necessary (Ingram and Lowman 1995) , samples of each fertile species were collected as a reference collection to be maintained in herbaria. Collected epiphytes were identified by specialist, using published literature, or by comparison with herbaria specimens in the UPCB (Herbarium of the Botany Department at the Federal University of Paraná) and MBM (Herbarium of the Municipal Botanical Museum). All the material gathered was prepared for and placed in the UPCB. Floristic similarity was compared among sites using the Jaccard Similarity Index.
Taxonomy followed Cronquist (1988) for Magnoliophyta and Moran (1995) for Pteridophyta. Epiphytes, based on their observed relationship with their host plant, were characterized as obligatory holoepiphyte, preferential holoepiphytes, facultative holoepiphyte, accidental holoepiphyte, primary and secondary hemiepiphyte, based on Benzing (1990) .
RESULTS
The many species (n = 103) of epiphytes were distributed among 20 families, in 49 genera. Pteridophyta contributed 10 families, 15 genera and 28 species. The rest were within the Magnoliophyta, and included 10 families: Liliopsida contained three families, with 27 genera and 64 species; Magnoliopsida contained seven families, with seven genera and 11 species. The most speciose families were Orchidaceae (18 genera and 42 species), Bromeliaceae (six genera and 16 species), Polypodiaceae (five genera with 11 species), and Araceae (three genera and six species). Eight families were represented by one species each (four dicots and four pteridophytes, Table 1 ).
Seven species classified as accidental epiphytes or climbing lianas, (Marcgravia polyantha, Norantea brasiliensis -Marcgraviaceae, Polybotrya cylindrica -Dryopteridaceae, Prunus mirtyfolia -Rosaceae, Mikania sp. -Asteraceae and Conomorpha peruvianaMyrsinaceae) were not included in the species list discussed here in, even though similar species were included in epiphyte checklist by Ingram et al. (1996) and Nadkarni (1986) .
The most species rich genera were Vriesea (Bromeliaceae) and Maxillaria (Orchidaceae), each with eight species. Next was Epidendrum (Orchidaceae) with six species, Pleurothallis (Orchidaceae) with five species and Trichomanes (Hymenophyllaceae) and Prosthechea (Orchidaceae) with four species each. Five genera had three species each (Elaphoglossum, Octomeria, Campyloneurum, Polypodium and Tillandsia), and 11 genera had two species, while the remaining 28 genera were each represented by one species. The epiphytic categories were distributed among obligatory holoepiphytes (62 %, including all of the Orchidaceae), preferential holoepiphytes (13 %), facultative epiphytes (11 %), hemiepiphytes (9 %) and accidental holoepiphytes (6 %).
DISCUSSION
A total of 201 vascular plant species have been identified to date in the study area (M.C.M. Marques pers. com., Silva 1998), of which 51 % (103 spp.) are epiphytes and 41 % (86 spp.) are characteristic holoepiphyte. Indeed, over 59 % of the species are canopy dependent (including climbing lianas). This high proportion of epiphytes is greater than that reported in any other forest studied (Gentry and Dodson 1987a) . In Jamaica (Kelly 1985) only 25 % of the total flora were epiphytes, in La Selva they comprise 25 % and in Centinela Ridge this proportion grows to 35 % (Both in Gentry and Dodson 1987b) , in Costa Rica (Ingram et al 1996) 25 % of total species were expected to grow epiphytically and in Macaé de Cima (Fontoura et al. 1997) flora was epiphytic. This epiphyte quotient (Hosokawa 1950 ) is even greater than the presented in Engwald (2000) who found that the 191 species documented comprises 45 % of total flora species. Nearby in Brazil, in an Araucaria forest, epiphytes constitute 22 % of the flora (Dittrich et al. 1999) . Nearby, in a seasonal forest in Argentina, epiphytes were reported to be represented by fewer species than were trees, while no precise numbers were provided (Brown 1990) . Hence, the flora of Ilha do Mel includes surprisingly many epiphytes, and supports the premise that characteristic epiphytes are an important part of the tropical forest plant communities (Madison 1977) , and that they are responsible for an important part of the diversity of these complex ecosystems (Gentry and Dodson 1987b) .
The four most species rich families (Orchidaceae, Bromeliaceae, Polypodiaceae, Araceae) together are represented here by 75 species being the largest families elsewhere (Benzing 1990 , Gentry and Dodson 1987b , Kress 1986 , Madison 1977 . Orchidaceae that worldwide represents 10 % of the total terrestrial vascular flora (Atwood 1986 ) represents 40 % of the epiphytic and 20 % of the total species on our work. The absence of the family Ericaceae in this study as in many others areas in Brazil (Cervi and Dombrowski 1985 , Cervi et al. 1988 , Waechter 1986 , 1992 , 1998a , Fontoura et al. 1997 , Dislich and Mantovani 1998 , Dittrich et al. 1999 , Kersten and Silva 2001 , 2002 should be surprising according to Kress (1986) , given that it is a common family in Central America (Sudgen and Robins 1979 , Nadkarni 1986 , Ingram et al. 1996 .
Only two areas studied in Brazil had greater species-richness than that presented here (Table 2) . One study (Torres, Waechter 1986 ) is located approximately 400 km south of Ilha do Mel at 30 o S. This region is described as a transition zone (Takhtajan 1986) , at the interface of seasonal forests and mixed rainforests, and so contains species that are typical of both (eg Blechnum binervatum -Blechnaceae, Tillandsia stricta and T. mallemontii -Bromeliaceae) and of Atlantic Forests (eg Hymenophyllum vestitum in the family Hymenophyllaceae).
The second (Fontoura et al. 1997 ) located on Rio de Janeiro is much larger and includes montana and altomontana forest having a high ecosystem diversity and so a higher species diversity. The area studied here is more species-rich than any other coastal plains in southern Brazil (Kersten and Silva 2001) , any other area outside of the influence of the Atlantic Ocean in southern Brazil (Cervi and Dombrowski 1985 , Cervi et al. 1988 , Dislich and Mantovani 1998 , Dittrich et al. 1999 , Kersten and Silva 2002 , as well as areas under the influence of temperate air masses (Aguiar et al. 1981 , Waechter 1998a ). This pattern is probably due to the tropical origins of the epiphytic component of this forest. Four study sites in Central America (Kelly 1995 , Nadkarni et al. 1995 , Ingram et al. 1996 , Engwald et al. 2000 had greater species-richness than this study but all of them had a much greater study area, varying from 5 times greater (1.5 ha in Engwald et al. 2000) to more than 13 times greater (4 ha in Nadkarni et al. 1995 , Ingram et al. 1996 .
The epiphytic community of Ilha do Mel (here and Kersten and Silva 2001) was most similar (Table 2) to Torres (Waechter 1986 (Waechter , 1992 and Ubatuba (Piliackas et al. 2000) , and less so with Macaé de Cima (Fontoura et al. 1997) and Montenegro and Triunfo (Aguiar et al. 1981) . Torres and Ubatuba owe their similarities to their similar formations and their proximity with Ilha do Mel. Macaé was less similar to Ilha do Mel due to its greater number of species, and Montenegro and Triunfo due to fewer species.
Holoepiphytes formed the vast majority of species here, a trend that is apparently common (Kelly 1985 , Pinto et al. 1995 , Dittrich et al. 1999 , Kersten and Silva 2001 , 2002 . Facultative epiphytes, with 10-15 % of the total, form the second most important group of epiphytes. In this second group, Aechmea nudicaulis, Codonanthe gracilis, Peperomia glabella, and Clusia criuva were often found as free living plants as well as epiphytes (Silva 1998) . Hemiepiphytes comprised nine species, with three being primary hemiepiphytes (Clusia criuva, Ficus cf. luschnathiana and Coussapoa microcarpa) and the remainder were secondary epiphytes.
Seven other species were accidental epiphytes, mentioned here but not considered in comparisons of communities. Examples are Bromelia antiacantha in spite of its usually terrestrial life style, was found as an epiphyte (see Aguiar et al. 1981 , Waechter 1998a . Two species normally found as terrestrial trees (Prunus myrtifolia and Conomorpha peruviana) and one vine (Micania sp.) were also observed as epiphytes. It is unknown whether these accidental epiphytes may survive to reproduce as epiphytes. Perhaps they represent the type of transition from free-living plant to the epiphytic habit that may have been important in the evolution of some epiphytic plants.
In summary, the vascular epiphyte component of this plant community in southern Brazil comprises over half (51 %) of the vascular plant species in the community. Orchidaceae and Bromeliaceae are the two most species-rich families. While most species are characteristic holoepiphytes, 25 % of this community is divided between hemiepiphytes, facultative holoepiphytes and accidental epiphytes.
RESUMEN
Se muestreó plantas de todos los estratos en una área de 3 000 m 2 de selva estacionalmente inundada en Ilha do Mel (25º30 "S 48º23' W), Paraná, Brazil. El área tiene 103 especies de epífitas en 49 géneros y 20 familias, de las cuales 28 especies son pteridófitas y 75 magnoliófitas (64 Liliopsida, 11 Magnoliopsida). Las familias más comunes son Orchidaceae, Bromeliaceae, Polypodiaceae y Araceae, y los géneros más frecuentes Vriesea, Epidendrum, Maxillaria, Encyclia y Pleurothallis. Ocho familias solamente están representadas por una especie cada una. La mayoría de las especies son loepífitas obligadas (62 %), seguidas de las relativamente escasas holoepífitas preferenciales (13 %), epífitas facultativas (11 %), hemiepífitas (9 %) y epífitas accidentales (6 %). 
